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may give trouble by causing iron and steel products to rust,
provided the solution is too weak or contains free acid;
poor cutting compounds may also give trouble by gumming!
Classes of4 Oils and Compounds.     A great  variety of
oils and cutting compounds are used for lubricating and
cooling metal-cutting tools; these may be roughly subdi-
vided into two general classes.   The first consists of either
pure lard oil, sperm oil, etc.; a mixture of lard oil with
certain mineral and vegetable oils; and pure mineral oil or
pure vegetable oil.   Pure lard oil, a mixture of lard and
mineral oil, and pure mineral oil are the most commonly
used members of this class.    The second class consists of
the so-called cutting compounds which are water emulsions
of soap, oil and other ingredients to prevent the water from
causing rust or corrosion and to afford some lubricating
action.   Originally a saturated water solution of soda was
used for this purpose, but this had little more than a cooling
effect, and it has now been largely replaced by the so-called
soluble oil  compounds,  which  offer a  certain   degree of
lubricating action in addition to their cooling effect.   Most
of these so-called solutions are really emulsions in which oil
is suspended in the water, and to secure this effect the
cutting compounds  are made  up  somewhat  as follows:
Caustic soda or caustic potash is added to an animal oil in
order to form soap, which is soluble in water.   This soap
is then mixed with mineral oil in the desired proportions
and the mixture is added to the required volume of water.
Made up in this way, the mineral oil is held in suspension
in the water in the form of an emulsion, but if an attempt
were made to mix mineral oil and water without the addi-
tion of soluble soap, the. mineral oil would rise to the top,
due to its lower specific gravity, and it would be impossible
to obtain a uniform mixture.   Uniformity of the emulsion
is a point of the greatest importance in these cutting com-
pounds, as separation of the oil and water may result in
delivering pure water to the tools, thus causing damage
by washing oil out of the machine bearings, and by rusting
the machine and work.